To examine the relationships between total body fatness and abdominal fat distribution with peripheral arterial disease. DESIGN: Cross-sectional. SUBJECTS: Population-based sample of 708 men aged 55±74. MEASUREMENTS: Body mass index (BMI) to estimate total body fatness and waist-to-hip ratio for abdominal fat distribution; peripheral arterial disease de®ned by ankleabrachial index`0.9; cardiovascular risk factors. RESULTS: Peripheral arterial disease was observed in 13.4% of subjects. BMI did not correlate with peripheral arterial disease, whereas an increased waist-to-hip ratio over 0.966 (median value) doubled the prevalence of arterial disease. After controlling for smoking, diabetes, hypertension, high-density lipoprotein cholesterol and triglycerides, increased waist-to-hip ratio was independently associated with peripheral arterial disease (odds ratio 1.68; 95% con®dence interval 1.05±2.70). CONCLUSION: Abdominal fat distribution, but not total body fatness, is associated with peripheral arterial occlusive disease, independently of concurrent cardiovascular risk factors.
Introduction
Obesity is a risk factor for coronary heart disease (CHD) 1, 2 and all-cause mortality. 3±5 However, the relationship between obesity and peripheral arterial occlusive disease (PAOD), which affects mostly men, remains unclear. Although many cross-sectional studies have found no association between body mass index (BMI) and PAOD, 6±8 other studies have linked increased 9 or decreased 10 BMI to PAOD. PAOD is more common in elderly men, among whom loss of lean body mass may be substantial. 11 The relationship between BMI and the degree of adiposity may thus be weaker in these subjects, and other measurements such as waistahip ratio (WHR) may better indicate risk of PAOD. However, the relationship between WHR and PAOD has only been studied in diabetic patients. 12 The aim of this study was to examine the relationship between BMI and WHR with non-invasively-assessed PAOD in a population-based sample of elderly men.
Methods
The target population of this cross-sectional study comprised all 55 to 74-y-old men of Pubilla Casas, an urban neighborhood (29 000 inhabitants) of Barcelona, Spain. A representative sample of 900 men in this age group was selected from the census, of whom 708 (78.7%) agreed to participate. Cardiovascular risk factors, anthropometric measurements and PAOD screening test were evaluated or performed by primary physicians in all subjects. BMI was obtained by dividing body weight in kilograms by height in square meters (kgam 2 ). WHR was obtained by dividing waist by hip circumference.
Rest ankleabrachial pressure indexes (ABI) were performed with a calibrated mercury sphigmomanometer and a handheld doppler device. Subjects who presented any ABI below 0.9 were referred to a vascular laboratory for veri®cation.
De®nitive diagnosis of PAOD was established when an ABI`0.9 was con®rmed. Nine participants had abnormally high ABI ( b 1.5) suggestive of arterial calci®cation and were excluded from the study. A random sample of 80 normalrange ABI performed by primary physicians was veri®ed by the vascular laboratory: no false-negative cases were found. Adjusted odds ratio for categorised BMI and WHR of PAOD were estimated using unconditional logistic regression. In order to control for potential confounding factors, all variables related to PAOD and obesity measurements with P`0.10 in bivariate analyses (chi-square test for categorical variables and Student's t-test for continuous variables), were included in the model.
Results
Ninety-four (13.4%) of the 699 participants had PAOD. Associations between BMI and WHR quartiles with PAOD are presented in Table 1 . No association was found between BMI and PAOD. WHR quartiles were positively related to PAOD prevalence (P 0.034). PAOD prevalence was similar within the ®rst two quartiles of WHR (8.6 and 10.9%, respectively) and within the last two quartiles (17.9 and 16.3%, respectively). Consequently, in multivariable analysis, subjects were divided into two categories according to their WHR using the median (ie 0.966) as the cut-off value. Correlations between cardiovascular risk factors and WHR quartiles and PAOD are shown in Table 2 .
A multiple logistic regression model adjusted for smoking, hypertension, diabetes, HDL cholesterol (cut-off at 35 mgadl) and triglycerides (cut-off at 200 mgadl) was ®tted. Considering these adjustments, an increased WHR was independently associated with PAOD (odds ratio 1.68, 95% con®dence interval 1.05±2.70). The inclusion of BMI in the regression model did not substantially modify these results.
Discussion
Abdominal fat distribution has been found to be positively associated with CHD and stroke incidence, independently of BMI, in several studies. 13±16 The relationship between abdominal obesity and PAOD has only been suggested in selected populations. 12 Central obesity and PAOD have been linked in numerous cross-sectional studies, and also in our results, to a number of metabolic disorders preceding cardiovascular disease. It might appear that any potential association of central obesity and PAOD would be mediated by the confounding effect of these factors. In fact, the classic image of a PAOD patient is that of a thin man, sometimes cachectic, with a cigarette in his ®ngers. Our results, however, suggest that an association exists between PAOD and an increased WHR, regardless of the effect of these factors.
In contrast, BMI was not associated with PAOD in our study and this concurs with most cross-sectional studies.
6±8
BMI has been suggested as a strong risk factor for CHD in young men, 17 but not for older men, in whom fat distribution measurements may be better than BMI for predicting cardiovascular risk. BMI may be a poorer indication of obesity in older men as adiposity may increase, even Obesity and peripheral arterial occlusive disease A Planas et al though the weight or BMI remains stable or may even decrease because of the loss of lean body mass. 11 The fact that most PAOD occurs in older men, may have contributed to the null association observed between BMI and PAOD.
WHR is an indicator of visceral fat. 18 An increase in intraabdominal adipose tissue is associated with hyperinsulinemia, 19 which has been associated with cardiovascular disease. Although this relationship may be due to related risk factors, high insulin concentrations have been recently described as an independent predictor of CHD in men. 20 Rather than a direct atherogenic effect, hyperinsulinemia could be a marker of other abnormalities not adequately assessed by study of conventional risk factors. This hypothesis may help to explain why an increased WHR is associated with cardiovascular diseases, and in our case with PAOD.
In the present study, special attention was paid to obtaining precise measurements of the main variables. Weight, height, waist and hip circumferences were obtained directly by physicians. PAOD was assessed by resting ABI since it permits identi®cation, by a simple method, of a signi®cant subset with subclinical disease (95% sensitivity for detecting angiogram-positive PAOD).
The results of this study indicate that an increased WHR is associated with PAOD independently of other recognised risk factors. The strength of the association seems to be relatively weak and there is no clear evidence of a trend between the degree of WHR and likelihood of PAOD. However, one should remember that PAOD is an essentially smokingdependent disease and that many other recognised CVD risk factors fall in a similar degree of association with PAOD.
